Introduction
Magnetic properties of compounds containing both rare earth and transition metal have attracted a great deal of interest, because they often show anomalous magnetic behavior due to interactions of unpaired 4f electrons and d electrons.
Among them, compounds of composition Ln 3 MO 7 , where Ln is a rare earth and M is the 4d or 5d transition metal, have been investigated by many researchers. They have a defect-fluorite structure. The relationship to the fluorite structure is as follows. The fluorite unit cell for oxides has the composition M Many studies have been performed, due to this unique crystal structure and possible related magnetic properties for Ln 3 MO 7 compounds (M = Mo [1] [2] [3] , Ru [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] , Re [18] [19] [20] [21] , Os [13, [22] [23] [24] , and Ir [25] [26] [27] [28] ), especially for the magnetic properties of compounds containing Ru 5+ ion at the M-site because of its largest possible spin (S = 3/2) among the 4d and 5d transition metals. Among many Ln 3 MO 7 compounds, we focus our attention on the magnetic properties of Pr 3 RuO 7 . Magnetic susceptibility and specific heat measurements show that pressed into pellets and then heated in air at 1300 °C for 12 h. After cooling to room temperature, the pellets were crushed, re-pressed into pellets, and reheated in the same conditions. These procedures were repeated four times with several intermediate grindings. 6 
DFT Calculation
Calculations of the electronic structure and the density of states (DOS) were performed using the WIEN2k program package [31] . This program employs the full−potential linearized augmented plane wave + local orbitals (FP−LAPW+lo) method based on density functional theory (DFT). We used the generalized gradient approximation (GGA) + Hubbard U parameter for the Ru 4d and the Pr 4f electrons with spin-orbit coupling (SOC). In the calculations, the convergence parameter was set to be R MT k max = 7.0, and the muffin−tin (MT) spheres are analyzed the X-ray diffraction profiles with the space group Cmcm, which is the same space group as those for end members Pr 3 RuO 7 [8] and Pr 3 TaO 7 [32] . All the reflections observed could be successfully indexed. The crystallographic data determined for Pr 3 (Ru 0.5 Ta 0.5 )O 7 are listed in Table 1 . With increasing substitution of tantalum for ruthenium, the lattice parameters b and c increase, which is due to larger ionic radius of tantalum compared with that of ruthenium. As seen in Table 3 . Figure 7 shows the occupancy by the Y ions at the seven-coordinate 8g site and the eight-coordinate 4a site against the x value. With increasing the concentration of Y ions (x value), the occupancy of Y ions at the 8g site increases and that at the 4a site greatly decreases, i.e., the smaller Y ions occupy the seven-coordinate 8g site rather than the eight-coordinate 4a site. With increasing substitution of yttrium for praseodymium, all the lattice parameters a, b and c decrease, which is due to smaller ionic radius of yttrium than that of praseodymium. As seen in In the paramagnetic temperature region, the Curie-Weiss law fitting was applied to the temperature dependence of the susceptibility, and the effective magnetic moment and the Weiss constant for (Pr 1-x Y x ) 3 RuO 7 were obtained. They are listed in Table 5 estimated. They are also listed in Table 5 , and are in the range of 3.6 ~ 3.7 µ B , which agrees with the moment of Ru 5+ .
In order to discuss the electronic properties, we carried out the GGA + U calculation with SOC. In the DFT + U calculation, the band structure is sensitive to the Slater-Kanamori interaction parameters U and J. In the case of ruthenates, the effective Coulomb interactions U eff (= U -J) of Ru 4d were often used in the range of ~2 to ~4 eV [37] [38] [39] [40] . The U parameters of trivalent rare earth 4f electrons were calculated through the DFT + U calculations for Ln 2 O 3 (Ln = La-Lu), and U of Pr 4f was estimated to be about 4 eV [41] . Thus, we have adopted 3.0 eV for Ru 4d and 4.0 eV for Pr 4f as the U eff parameter. in the temperature range between 1.8 and 300 K. 
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